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(54) DEVICE AND SYSTEM FOR OPTICAL 
TRANSMISSION 

(57) Abstract: 

PURPOSE: To increase capacity, to accelerate speed 
and to extend a distance by minimizing the light 
intensity of a duobinary signal corresponding to a 
central value and modulating the light intensity while 
inverting a phase corresponding to the other two values 
with the same light intensity. 

CONSTITUTION: A binary digital data signal is converted 
into the duobinary signal by a code converting circuit 
80. The duobinary signal of three values (0, 1 and 2) is 
branched into two parts, one part is inputted to an 
inverter circuit 11 so as to generate a duobinary signal 
(-1, 0 and 1) without two DC components of the same, 
amplitude and mutually inverted phases, and a voltage 
proportional to that signal is respectively impressed to 
electrodes 74a and 74b of an MZ type light intensity 
modulator 70. The light intensity of output light from a 
semiconductor laser 76 is modulated corresponding to 
these two duobinary signals of the mutually inverted 
phases, and that light intensity converted signal is 
transmitted to an optical fiber transmission line 77. 
When modulating the light intensity while using the 
duobinary signal of three values (0, 1 and 2), a bias 



voltage is adjusted so that the intensity of output 
light can be minimized in comparison with its central 
value (1). 
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[iS*«6] fl|*Jg1 -5<0l^:h.AMcSB«a>7fci£« 

Asa*. fitrtajts^gg^s^-rsjteaiKt^*^ 

-6^4: * tt&kTt £ jteiH->^.TAo 
CiS#E7] iuJfEftgflggte. £^ft£EJg«arf 
£jfefci£[!S&fcx K7fctt«IO&a>tfjai::|££L2ffl«-^ 
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(B^-frTIEiaf -5. J5tfc\ *«fiET-(±2fflO)T i -5(<i# 
£2^(ftL, -75£SlBlelK7 5ICA*L-CSLM=SSS 
*<SKLfc2^<7)T ; -^<i^£±fiEL, **tl=tk«i]Lfc 
Stt£«-3fe©*K7 2 a. 7 2 b|C»J6f 4ffiffi7 4 

a, 7 4 b l=**ff*lWtt-^*. ^*ti-«feyBUioam36< 

t*<"e^'6 (F. Koyama and K. Iga, IEEE J. Lightwav 
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[OO0 6] COMr-V U 7ja2£SlS#l*. 3fe77-f/<«) 

aic«fcS5fe7T^AA:fc/^-(DilH|fB£fcfc£L(T. Su 
gie, IEEE J. Lightwave Techno I. . vol.9, pp. 1145-115 
5, 1991) , *c,l=5feS6S#Seai^^fcL^T43tK;I 

^•ta^p* Y—vzmx.z-ezmstttzw. shib 

ata et al., IEEE J. Quantum Electron., vol.QE-23, 
pp. 1205-1210. 1987), r-/KOl£;6<y 
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*t*#«2i26££isu 3(ao>^fir>^b-r«^js 
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7=2 0(ZMI^£EXOR[5]&7 9 c IcA*^* C t l-«fc 

y 2(fi©T-^e^^ais-r*^i:*<T-^6. 
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"Cl*& (X. Gu and L. C. Blank, Electron. Lett, vo 
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!&<»«$t<b£#5c£fc<ffl*M.'<* HUcfctf*** 

5fe«ssis<a^«)#^icLT*:ga^b. s&fc, mm 
it £@ * c t t<v & &?tmm&w.ts <fc o=3teai->^. 

[OOl 2] 

S^ft/htL. tea>2ftlc»LTHi:*5tS-CStM^G 
« ££Ik $ -frfcit^gSEia Sff a 3te£iH*fS 1 1- «»: y « 

eaiKt. 3fe^^s<i-ri>3ife5ii#sic«fcyflifi£*n 

[0 0 13] fcfe. it^S^SB#RI±. fat/Ht'J 
<l#©**ftl=«-r O i:-r*it5iS^8l^fT 

$2-o<DS«I^En*DL. SHSiE«Hl^A<+Aft©t* 
l=til2)3feSiig£&'Jt£: L. ttO)2(l©i:#lc|^i:jtSg 
T-SOIcttffi SKIS* -t*-fcj(£5$gSEIS£ -5 M z $> its 



(4) 



*#B8¥8- 1 3 9 6 8 1 



t>r ai £ o - n / 2 - 7T r-aia-f 

SI*. 2(lT-*^£2oi::#te^-*#<£[s]8&fc. - 
7-U^#K£m^Sfc^£»[SKIc<fcy«j*S*t$. 

[0 0 1 5] §<I*(S(4. 3tSS«-^$S:e«3fi-r43t 
SftlalEg*:. 8«**i7=2te(I#£S£»J?-Si«53i|«£:. 
mS'J * ttfc 2 flUt^t £^HR»£^ £ ,h |= <fc y m 
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Tx.x/u-t-'jm^o'p&mztrt- &&&&&& 
/j* (sswiciio) tu te©2fliicjtLri^i:^)S 
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HIS (T) 81, 8 3* gM&MSnSftlsIB (EXO 
R) 8 2, tatTIS 8 4l=J:y«fl£**l*. C<D3{i£ 
(O, 1, 2) fflfat/Wt'jm$2»«U -7J 

eufc 2 ootd cfifcttrofcivrijj-A-rT- Mti^ (- 

1, o, 1 ) *±JSL, ^icttfiiJLfcSESMZSjt 
ASSESS 7 O0)Sffi7 4 a, 7 4 b iC-tih.-fftHlftW 

[o 0 2 1 ] y=7 6©fcb*)3fcii. c(0Sim= 
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xm^nmnat wmxAL, kchbi 2t-iise 

[0 0 2 2] #SgiJB<©f$Sll*. 3fS (0, 1, 2)Of 

(1 ) lc^LTai*7fe3iSA<a'Mc/ e f*«i:5l-/Wrx 

0>££lcda:&7fcSJgA<oi:fcSci:j6<M*Ll\> 
2-3fl)S|7 4a, 7 4 blCHUbn^'SSIEI*. -€"©iSfe^ 
ft*<S|L<. 3fc©.<afi*»£<b*-fr-8ffllC)&gj&:«tt-*- 

09t#. El 2 IC^-T J; 5 iZxi^-A-f 7" 'J m^O) 3 0(75 
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[002 3] c*LC>©iaB*tT5fctolc. #»(SKI=« 

fg|5]K76a > 7 6 bA<t5l+t,tL. -7JCD»«KI-(* 
Sti7 4 alc5SjE<f/«T^SIi*#^.§fc*)0)^-rT 
^.1SS[S1K7 6 cA<t5ltf>*L*. Sl74at74b 
l*=&^. «fit7 8 a, 7 8bSfl>LTS**H5, 
[O 0 2 4] El B(*iai A©S»Wiit. 121 BW 

!f#ffl(i€-»«tKl=<S«ifiia7-r;u5i (lpf) 7 5a, 
7 5b £J« ALT?SIHSEfie»$KE*Lr5t3EiaSI*IEBl 

■rs^-^/OK^^^ttssiiifi-rs-ticfcs,, c 

©7 ^ (4<l^»tt©fi?Flc HifcltWA LT t * 

cn^wp-fju^ a&m&mzmm*. & ?> -tf □ * -ca m 
*i-5t. lai cic^-r«fc-5i=e»ii§»*©i4"-rcfcA<T- 

$5. CC T-8Stt(*eailitt (km) . fcTHttT-fH 
P^1b (dB) *^L. a^ffltSli««^B=0. 5 

(eausfi-eiE«<bLfc3 d b*««. **wilp 



(5) 



ft&W-S-l 3 9 6 8 1 



$f]pg-t*a^ffl« (b=o. 5) (±n^ffi«*yte2i 

*/W-7-'J<I^£±J«-*-**HI£SISt8 0*<<£«ffiiS:7 
7-<-;U*7 5a, 7 5b^fte5Ctj(l<f$4, 01 6 

©«i3:7^u*£t^ft#£&SSaM£ffli;t. 01 Bfl 
&mm? 4 A** £ LT tf v V Is- hW4i»fl)««T-SBr 

[0 0 2 5] 01 D(i^-y/\'Vi>^JB^SSiaS(0 
70bSSU <©S«*<»S«**tr 7 4a- 

7 4 a -2l=m*D*HS. d<0ia-&/M' 7*I8fiilSSS7 
6 cli^BS 3**1.5. 

[0 0 2 6] CCT\ 3fS (O, 1 , 2) fflfat/W 

7"'J«^t. *S£iEi::fciti>jfcf§££iBffi#<D5fefiJ£fc 
«fcu:3t(affit©BS^$03i=*-r o jfestgii ri (?|- 
» j t ro j ©2 fire ri 

J lC«LT3fefiffiA< TOJ £ r«rj <»2<i£fc 

S. fcfc. fat/Wt'Jfittt roj r 2 j trora 

T?ii#^iI&(*Sgw&fc^a>-e. 

effi*< roj t r wj twfiSj-eiS&^fc-rsciiifc 

[oo 2 7] T^^/W-^-Mti-^ (-i , o, i ) 
•7— t-A-ffigli. 0 4i=^-r«fc-5l=DCfie«-A<?¥ 



ft-B-r. tf-J hi/- h©¥tt<&W«l::ISi:A,i:<Z>/«r7- 
[0 0 2 8] JZW<fc?lcLTft*;Kfcifc5ig£imi^£ 

uteftasu stcia&i 2-esmfcicf scfcic^y. 
zm<r>f—nm^ (a k } . ©gftft-sHbLfc+ras^J 

{b k ) » ®ir=.*'U-t-')m^ {d k } . ©KE**l 
fcfat/Wt'JIf 
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[003 1] 09A(4. *&0j^3fce£*5fca>^;*TA 

[0032] 0fCfcOT. 2ffl|fl!)-r— *«#(41 t!^ h 

sss (t) s 1 &&xfmti>w)&mm®m (exorj 

-9- (demux) 2 1 ica***l5. t^u^u^-* 
2 1 ttAA**tfc+m*M*e'y hmtax-^s^ssu 

/njru 2^v*n,a>j£er— *£*dS:B8 4 b-ejto» 
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1BSS3 2<7>ffiB«^siai 2i-^-r 0 *(affl^is§i3 2 
*BB-r*Tii-/<-f-*-«j«# roj . nj % r2j 
ic»LT5fe^S n j % roj . rij^F&L. 
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